


ilporpavua o4o6pelav peKoMeHliogarra K yrBeplKAeHr4ro Ha 3aceilarrnn raclrej(psr
fyceHI,rr{FIbIX MaUrHIt ti npaKnarHoil \4exarrhl(r.{, upo.toKoJt l- J

2016 r.ol.

3aseryrorrtHi xacpe2lpoil I-M rzl-lM,
I]poQeccop, AoKTop TexHur{ecKhx HaYK

flporpavvv cocraBr4n 4lrffi;z
npodreccop, AoKrop rexHurrecKr.ix fravK {'u'* ff 

-l'apa.r.oprc 
ttrr 14.A.

W*':-lfe 
piua r r c r.r r R. [r



1 . II OflCHI4 TEIbHA.'I 3A[II4 CKA
O6nacrr npoSeccraoHa;trsofi r(eflTeJ.rbHocrrl BKJlroqaer rpaHcrroprHoe 14

c|Ie u]IaJIbHo e MarIIplHO CTp OeFr He, 3 K C III y a'f a rlH ro Tex I-n4 Kr4 .

O6rercrana npodteccrzoualliroil Ae.qlerbHocrl4 rBJrrro'rcr: BoeHHbre

fyceH[r{Hble v KoJIecHbIe Ma[II4Hbr: aeroMo6l4,ua MHofoqeneBofo I]a:lHarteFII4q,

aeroNao6aJlbHble 6asosrte [Iacca roA MoHTa)K Boopy)KeHr4r a Boer{Frofi 'rexHuxz

clequaJrbHble KoJIecIlbIe v fyceHI.ILIHbIe tUaCCH BOeIIHO|O Ha3ilaqeHI4t,

c|Ieul4aJrr,Hble [pr4uenbr ]4 nonyrrphLlerrbr, aBTonoe34a, 6porreraLrKoBar l.exlu4Ka,

po6orrz:upoBaHHble KoJIecHbIe u fycenullHbte Ma[luLrbt I]oeHuofo h ct'tcLlnaJlbHoro

Ha3HaqeHI4{, artaQH6IafiHtre Ma[tuHbI v rflraqr4 BoeHHo]'o 14 crreLl]Jarrbr-toro

Ha3Har{eH[fl; IHa3eMHbIe TpaHc[opTHbIe KoMnJ'IeKcbI paKeTHofr rexnnK]4, Ha3eMr-Ioe

TexHo,rlorllqecKoe o6opyAonaIfI4e paxe'ruofi Texrrr{KH; }la3eMHbre 'fpafrcnoprHbre

CpeAcTBa 14 KoM|IJTeKcbI a3pollllol\,{Ho-TeXHuLIecKofo O6ecneqeuts nold-ros
aBVar\vI4; HOpMaTl'ItsHO-TeXHHqecKar AOKyMeHTarlhrl; cHcTeMbr ct-aHAapt'r43atv|'1 t1

cepruSHxarryryr; MeroAbI H cpeAclBa r4crrErrauufr u KOHTpoJrt KaqecrBa uzlrcruia.

flo uanpaBJleHnrc rroAroroBKlr 6ylyuuir ac[apaHT Aon)KeH 6urr roloB K

cneAyroqrrM Br4IaM np o Q eccaon als u o fi Aesrerr b Hocrr4 :

Hayr{Ho-uccneAoBarerbcKa-s; frpoeKTFIo-KorJcrpyK'fopcKarr; tIpot43 r]ol(c.f Berrrro-
'IexFroJIof vqecKafl; opf aHH3aur4 o H H o - y n p aBJr e H q ec Kat .

KouxperHble BI,IArI npo$eccuorra,rr,uofi AerreJTbHoc'fu, K Kol'opbrM ror oBH'rct

6ylywuk aclupaHT, olpeAerqlorcr BbrcluzM yveSulrv 3aBeAelv eM

(nrrnycxaroulefi xaQe4porz, rtp14 xor:opoi.r 21er.rcr.nye-t acrrrjpaHrypa).

Ha ncrynI,ITeJTbHoM 3K3aMeHe 6),lyunil acnHpaHT AoJr)r{eH rporgut.b 3r,lauhr B

o6,'Iacru o6ulenpo$eccnoHaJrbrrbJX 6a3osr,rx 14 cnertuarbHr,rx llr.rcrlLjnJI14n,

AOCTaTOT{HbIe AJI' BbInOJrHeHVfl VI IIpOXOXAeHVA 3TanOB 3auH't'bl Ar.lccept.auhh.
3xsaNaeH HocI4T KoMnJIeKcurtfi xapaK'rep n npoBoAr,rrc.q rto ocHoBHblM npoSlevau
Teopul4 ABH)KeHI{q, MeTOAOB pacqera H accneAoBaHl4t Ko,rlecHbtx Ll fyceHLlLrrjbtx

MauaH.

IJens 3K3aMeHa - o[peAeJII4f'I) ypoBeHb zsauwu Syayulrax acrrhpaH'foB

cIeIlI4anbHocTl4 05.05.03 B o5,rac'ru TeopeTr4qecKr4x v 3KcflepHMeH'farbr{brx

accJ'reAoBanuft Ar4HaMr4Kr'r yilpaBJrret\lofo ABl4)r{eHHl SSrCTpoXo:lrrbrx 1'ycenr.teltbrx

MaLUHII, npofHo3I,IpoBaHI4t AuHaMnqecrofr Fra[py)KeHHocru 3.rreMeLl-ror] rilaccn
KoJ.IecHbIX v fyceHurIHbIX MaLuHH, a t.aKxe s o6lacrn yrrpaBJrreMocl-H v

ycro fi uranocrrr ABr4xeHr4-s.



Ha ncryn[TeJrbHoM 3K3aMeHe 6yayruevy acnvpaHry npeArrafac'rcrr pacKpbrrb
coAeplKaHl{e AByx BorIpocoB. flepnoro - T'eoperuqecxorZ Liaclr.l )ri3aMerra
BOfIpOCa [o reopnl4 ABI-{)KeHHg KOJ]eCHbrx u tyceHULrHbrX MaruHrr. f}ropo|o
lpaKTur{ecxoft .9'acrLr 3K3aMeHa [poBoAlITcr B Qopve peueHr4r npaK.rr,rqecro7
3a\aqr4 |Io MeTOAaM pacr{eTa TpaHcIlopTHbrx MaLUnH.

MeroAlrna rtpoBeAeHr.rq 3K3a Nr eHa.

3xsaNaeH IIpoBoAHTc{ B ycrnoit $opnre. llpo4o:r>xHTeJ.rbuocrr) ]K3aMerra
cocraB'lrter oAI4H aKatreMI4r{ecxvia qac. 3x:al,teH npr4HHMae'rcr xovr.rccvter.i.
co3AaHHoft npnxa:oM peKTopa. pyxonoAllr rrpoueccoM [peAceAareJrb KoMHccr4a.
oreer 6ylyurero ac[zpa]ITa npeAcl'aBrrer co6ofr pacKpbrrr,re BonpocoB 3K3aMe]ra.
KaK ilpaBl4rlo, cBt3aHHbIX c renaofi npoBoAl4Mbtx l4ccJ,reAoB attuit. c
rlpeAocraBJTeHr4eM Heo6xogl,rvux rpasrzuecxux urlnroc.rpaqzr.i. flocjte o.f BCra
6yayruertay acnupaHTy r{JIeHbr rcol,lzcczfi 3aAa}or AorroJ,IHr4TerbFrbre noflpocr)r,
yroqH{totlll4e rny6rzuy zsanurt. flo oKoHqaHHa orBeroB KoMr.lcchr o6cy>r<Aaer
pe3ynbTaTbl V BLIcTaBJIteT ollellKy. fl,rault oTueToB, nol{fot oRJrteHHbre

ac[upaHToM, cAaroTc.{ ceKpeTapro KoMr.icchH.

Kplrrepuu oueHoK :uanuir
OcuoeHlrNa KpzrepHeM coo.rBe'r.cr.B14, ypoBH, rroAroroBr(r4 6ylyruer"o

aclI4paHTa rpe6ooaH]aflM rocyAapclBeHlroro claHAapra rrocneBy3oBCKoro npoQrec-
cI{oHaJIbHoro o6pa:oeauar rto cneul4aJIbHocrr4 rBJT.qercr AeA4o].Jc-fp arlr4fl
KoMfrJreKca znanuft u yleuun, Heo6xo4t4 Mbrx Anq perueHuq rrocraBJteHrrbrx neper
HAMHayqHbrx 3aAaq,

Zroroeat oqellKa zgauuil BbrcTaBJT.qercfl SK3aMeF{auuoHuoft xolntccnetZ c

yudroH'r ypoBHs l(aK Teoperl'JqecKor."i, laK H fipaK'fr4qecxofi noilror.oBrcu Ot,Ayrucro
ac[IipaHTa. Oreer oqerll4Baerct Ha or!'IuqHo npr4 ycJroBr.JH: rroJ]uoro r.{ Beprror.o
orBera Ha Bonpocbl 3K3aMeHa. oTser o6,ral{aer fpaMorHocrbro, He coAepr(r.ir
Heror{Hocrefr e $oplrynnpoBKax o[peAenesuit u noH-qrzft. TeoperravecKrze 3HaHuA
yB.[3bIBarorct c npaxruxoil, ycraltaRnt4Baforcr npr4LIlz]{}ro-c,'rc.ltcrgerjnbte cBr{3H

npl4 orBeTe. Cohcxarerb ceoSoAHo opheHlrzpyercr n ocrloBrrbrx Borrpocax .reop[.rh

trBu)KeHvrn u MeroroB pacr{eroB MaruaH. VeepeuHo v Beprro orgeLraer Ha

AolIoJIHI4TeJIbHbIe Bonpocbl Cnoco6eH [oKa3arb J.Ioft{Ky, petuerJr4r 3ai1alr

I4CCJreAOBaHprfl n o6ocuosars ebr6panurrfi MeltoA peueHrlr. orser ouelrr4llael.cfl rra

xopolxo rIpH ycnoBlIl4 rlonltoro o'rBCTa rla Bonpocbr 3K3aMeHa. flpn l.foNr ot.Be-f

colepx(rlT HeroqHocl-LJ n cpopvl/itHpoBKax onpeAe,rtenur.r u noulrlrii. JrorhKe



I43JIo)KeHaq, QoprraynrapoBKe BbIBoAoB, TeopernvecKure 3Ha:rlafl yBq3brBarcTcr c
lpaXrZrOfi, yCTaHaBnIIBaIOTCt npHrII4HHo-cJIeACTBeHHbIe CB.S3y ilpV oTBeTe.
Eyayrqafi acnvrpaHT opr4eHT'{pyercr B ocHoBHbrx Borrpocax reopr4rz nBH}KeF rvfl 14

MeroAoB pacqera MaruHH. veepenHo v, BepHo orBeqaer He_ Ha Itce
AoIoJIHI'ITeJIbHbIe Bollpocbl. Cnoco6eH [oKa3arb noru Ky perue]rr4 r 3aAalr
14CCJIeIOBaHl/.fl.

Orner olleHr.IBaerc.s Ha yAoBlTerBopurerblro [p14 ycJ,roBt4 r4 orBe.r.a B

He[oJ]HoM o6lelvre Ha Bo[pocbI exiaveHa, Orser. coAepxr.ir HeroLryrocrr.J B

QopNaynrapoBKax onpeAene uwir u noH.rrufr, Jrrorr4Ke a3JroxeHr.rr, $opl.lynapoBr(e
BbIBoAoB' Coucxarenb HeyBepeHHo opnellTr4pyercfl B ocHoBHbrx Borrpocax reopav
ABuxeHI4t 14 MeroAoB pacveroe MaIrII4H. BepHo orBer{aer He ga Bce

AofIoJIHI4TeJIbHbIe Bonpocbl. 3arpylH-aerca B o6'sxcuenwu, rrornKrz perueHr4t
r4c cn eAoBaTeJrbcKr4x 3aAaq.

oreer oueHaBaercq Ha HcyAoB,'IerBopHT'e.,,IbHo,pu ycnoBHH orcy-fcrBh.s
orBera Ha BolIpocbl 3K3aMeHa. O'rner He coAep)r{I4T Heo6xo4tzrurrx $opN4,\/JTqpoBoK
onpe4eleuufi v tottxTvtit, oreyrclByer Jrorr4Ka H3JroxeHar v Qopnay,rrzpoBKa
BbIBoAoB, Coucrcarelr He opHeFlTl{pyercr B ocHoBH6rx Boilpocax reopr4l4
ABax{eHHt v MeroAoB pacvera l\'{aIrHH, HeeepHo orBeLraer Ha 6o.rrsru6Hc1eo
AorloJIHlITeJIbHbIX BorlpocoB. FIe Moxer ant6pars N{ero/l DeuleHfit
I4c cneAoBareJrbc Ko fi. zala\u.



2. COAEPX{AHUEBOIPOCOB[pOfpAMMbI

llporpanrua oK3aMeHa coAep)r{I4T Borrpocbr, BXoAflrIHe B rrr4Kn ocHoBubrx
c[euHaJIbHbIX AI'IcquilnI4H <Meroru pacr{era rpaHc[oprHbrx MarunH
c[eI]HaJIbHofo H€BHaqeHI4.{)), <'feopar 1.BvDKeHufl TpaHcnoprHrrx Maulr4H

cneqllanbHofo Ha3Har{eHzq)), <<KorrcrpyKur4r rpaHc[oprHbrx Mau]r.{H

clleul4anbHofo Ha3HaqeHlat)), <<f(l.ryavraxa MaLr,Ir4H)), <<Vnpaa,rleN4oc'r6 v
ycrofivanocrb ABLIIKeHnq rpal{cfioprHbrx Maur4H cnequ'a,rlHofo Ha3FraLreHn1^>> ]4

Ap.

Boupocsl uo AltcIIHnJrfiHe <KoHcrpyKrrr4r rpaHcnoprHbrx Ma[rHH
cIIequaIIbHofo Ha3HarreHI4_q))

KoMnoHoexa: rpe6oeaHax, Tl.rnoBble cxeMbr, BJrr flHr4e KoMlonoBKH Ha

eQQexrznHocrb.

Xnnyvecrr rpaHcnoprHblx MaIIrr{H crteuaanbHofo Ha3Har{eHr4f,: cnoco6sr
o6ecne.{euvg xlrByr{ecrr4, crofixocrn Kopnyca nporr,IB so:Aeficreaq BHeruHux
yAapHbrx $axropoe,
3aulzra 3Kr4[a)Ka or pa3roHHbrx cpeltcrB rropax eHVA.

C nequalr Hafl arffrapary pa H [pr4 cno co6,reHzs

Moropuue ycraHoBKvr vr npuHuurnsr ux pa6orrr
TonltaeHaq cncreMa.

Cucreua rrvrr aHVfl ABr4rareJrq Bo3Ayxo M

Cucrerra cMa3Kr{.

Cucreva oxJra)KAeH r4fl 14 no rorpe Ba

3nexrpoo6opyAoeaHze.

Cucreua nycKa

Tp au cnau ecvrv rz ux QyuKur4 o H an r, H o e H a3 H a q e H 14 e

flpneo4rr y[paBneHpr.s rpaHcM uccu e it

fnaeHrrfi SpzxquoH r4 BXoAHoTZ pe21yrcrop

MexaHzqecKue cryleHr{arbre Kopo6rn nepe4av
flnauerapHble nepeAa-tvr B TpaHcMuccnrrxrpaHcnoprHEIX Malrrr,rH cueur4anbHoro
Ha3Har{eHI4{ o

llnauerapHbre n 6opronrre xopo6xu nepeAaq

f w4po4uHaMr4r{ecKr{e rpaHcM r4ceLrr4

f zappo 6rMHbre rp aHeMr4cavu

MexaHusMbr noBopora
Eoproerre [epeAaqIz

OcraHoeor{Hble roDMo3a



KounoHoBKa xonoB oit \actu
fyceHn.rHbrx ABr4xHTeJrb

C z crenmr rroAp e c co pkrBaHnfl

HannraquoHHoe o6opylonatvre, BoAoxoAHbre 
^nt4>KtTelvr, 

oSopylonaHr4e Liln
ABI4xeHrz-[ noAnotrofr

Bo u p oc ur rro A r,r c q n rrJr r,r H e <Te opna ABr{)r(eHr.r{ TpaHc[oprH brx M a tt rH H

cIIeuHa,rlbHofo Ha3 Har{eHI4_s)

fluuavurca rtpflMonnuefiuoro ABLI)Ker{hr rpar{cnoprHbrx MaluzH cfrerl14anbFror-o

H43HAI{CHI4'

lu$$epeHullanbHoe ypaBHeHI4e ABu]KeHr{r rpaHcfloprHbrx Marr]HH cnellfiaJrbHolo
Ha3Har{eHug

Aualw: an Q $ epeHuI4aJIbHo ro ypaB rr e Hr4fl [B:an<eHnfl rpaHc noprHbrx M aruz H

c|Ierlr4 aJrbHo f o Ha3HaqeHriq

Tgroea.s xapaKTepvrcrvKa rpaHcrroprFrsrx MaruuH c[eut4aJlbHofo Ha3HaleHnfl v

MeTOAr4Ka TS|OBOfO paoqeTa

Bu6op Konl4r{ecrBa I4 crloco6a paz6uBKn [poMexyroqHbrx [epeAar{ cry[eHr{aroli
TpaHcMLrceI4v

KnA v 3arparbr MoulHocru n c6opoLnrbrx eAaHfirlax rparlcnoprgbrx MaurHH

cl]euI4aJIbHo fo Ha3Har{eHHf,

OcHoeHrre ceofr cre a u xap aKrepr4crl4 r(r4 rr4Apo'rp auc Q o pv aropo B

Xapaxrepl4crnKa coBMecrHofi pa6orbr KoM[JreKcHoro rurporpaHc Qopnral'opa c

ABI{|ATCJ]CM

flocrpoeul4e r.sroBofr xapamepvcrt4cz TpaHcrroprH6rx Marrrr4H cneurianbrrolo
H a3 H ar{ eH r4fl e wr4poMex aH HL{ e c x o fr Tp aH c M r,r c cu efr
PasroH Tp aHc[oprHblx M arxnH cn equ arrbl]o ro r-Ia3Ha L{eH 

14 s

Toprrao:Ha{ xapaKTepvrervrKa rpaHcnoprHbrx MarxhH cileur4aJlsHoro Ha3HaleHr4fl

Teopnr [oBopora rpaHcnoprHblx Marur4H cn eur4aJrbHoro Ha3HalreHr.lt

C ooruorueHl{e KZHeMarI4rrec Kr4x napaMer p o B rrp tz no Bopore rpaH cr oprrl b rx

Ma[II4H C|IeUUanbHOfO Ha3Har-IeHI4g

Bueruuue cr4Jrbr, 4efrcreyrolqr4e rrph floBopore

MorreHr ra xoeS$Hr-lr4eHT corrporr4B rreHwtr noBopory
flonopor rpaHclroprHblx Maur.rH cner1uaJlbHofo Ha3Harrenr4tr c ynerona Aelicrsr{q
npoAonbHbrx lr noneper{Hbrx cuJr (noeopor Ha xocorope)
lloeopor rpaHcrroprHbrx Ma[rr4H cneqaaJlbHoro Ha3Har]e]jr4r c yrleroNa llehcrsuq
qeurpo6eNuofr cuJrbr

CrarH.{ecKl4e xapaKTepucrr,rKr,r [oBopora rpaHcnoprFrL,rx N4aIUr4H ctteu]4aJ,rbHoro

Ha3HaqeHvrfl rrpkr ABr4xeHHu c 6olturofr crcopocrbro



Ocodenuocrr,r ABrrxeHvrfl TpaHc[oprFrbrx Maru]zH crreuuanbHoro Ha3Haeer{r.rt B

rroBopore no negeQopMripyeMoMy oclroBarrr4ro

Oueuxa ynpaBn.f, eMocrr{ rz ycroilun Bo crz ABuxe Hr,r.s rp aHc [oprH E rx M a Lu]4 H

c[eur{anbHofo Ha3HarIeHI4f, B froBopoTe

K:raccu$ zKarllls MexaH[3Ma noBopora

MexaHrz:Mbl noBopora ryceHr{r{Hbrx M arut,tH

rlonopor rpaHcnoprHbrx Marur4H cn e ur4an bHofo Ha3]IaqeHurr e co B pe Meru r 6r M 14

KOHCTpyKUVflMVT MeXaHU3 Ma nO B Op O'f a

flayxuoror{Hbre MexaHrl3Mbr [epeAar{ a [oBopora c rz4poo6reMHbrMH

|IepeAar{aMI,I

CpaeHlrreJlbHa{ orIeHKa e S cp exru e r{ o cru Mexa}{ r43M a [o B o p ora

Teopur I4 MexaHI43Mbr noBopora coLrJr eFter{Hbrx'rpaHcfiopru bIX Mau rrz H

cleqr4aJlbHofo Ha3HaLIeHI4 t
MexaHura fyceHl4rlHoro ABI,IXI4TeJTT 14 ocHoBbr reopnll floApeccopuBar]Hr Koprryca

Tp aH c II OpTHbIX M aIIIIIH C |I eqlraJrbHo f O H a3H aqe Hr4.rI

KnseuaurKa ryceHr{rrHofo odeoAa

Craraxa vr A:r:ualr'vrKa ryceHr4r'rFroro o6eoAa

BnyrpeHHr4e florepr4 3Heprr4rz B ryceur4r{rronr o6soAe h rpaHcnoprHbrx MauIHr]

cleIIHanbHofo Ha3HaqeHr4t

B:azruo4efi creze ryceHr{r-lbr c rpyHroM

Xap axrep vrerkrKa rro BepxHo crv rBu>KeHvrfl

CrarHcrnqec KI4e xapaKTe pu c'rr4 Kr4 M 14 K p orrp o cp ra,u

Pac.r eruat cxeMa 14 MareN{arr4lrecKafl N4oAelb xore6aH r.r fr n o4peccope HH olo
Kopryca

Brr6op ocHoBHbrx [apaMerpoB chcl'eMbr noApeccopr4BaHr,rfl Kopryca

Tp aHc [opTHbIX M aIXr{H CII eqpIaJ'I b HO f O H a3 H aqe H I4t

Ocrtoert crarr{rlecxofr 4uHaMr4Krr rpaFrc[oprHbrx MarrIt{H clerrnaJrbHo f o

Ha3HaqeHr4_f,

MeroAlt.{ecKrre ocHoBbr HccneAoBatttr trollBuxtr{ocra'rpaFrcnoprHbrx MaurhH

c|IeuHaJIbHo fo Ha3Har{eHHq

Crpyxryp a aBTo Maru.{e c Ko fr rr4Ap o M exaH ar{ e c Ko fi rp aH crra vc evrr4

Teoprzr rLrApoMexaHlrarecKo ft nepe gauu

lloAo6 ae Ko HcrpyKrtv fi ruapoAr4r l aM r,r qe c Knx

flpoexrupoBaHr4e rlrAporpanc$o pv a'Lopa

Mexauu.recxHfr peAyKrop rr4ApoMexarrnqecxofr

KoucrpynpoBaHHe $pzxqraoHHbrx ycrpofr c.re

C u c re v a ynp aB Jr e H vrs. tkt Ap oM e x a H r,r q e u< o il [ e p e A a r{ ll
Tunsl MexaHr4r{ecKnx 6eccryneHqa'rbrx nepeAaq

O6urne ceofi crea MexaH H qec r(r4x cncreM, 86rrrorr H sloulux SyH Ktlvt vl



oeccTyneHqaTbrx [epeAar]

EeccryneHqarbre nepeAar{u ueQpaxunoHHofo rvrila
I4runynrcHbre [epeAav.v c ynpyfr4M 3BeHoM

Muorouoror{Hbre 6eccryteHr{arbre itepeAaqz c ynpy rr4MH 3BeH[,rMr,r

I4rr,r nyn r c H br e rr ep e 1a.uvr c 3 Kcu e HTp tz K o B b r M

MHoronoror{Hble MexaHnrlecKae 6eccryleHqarbre [epeAar]H An-s rpaHcnop'rrrF,rx

MAIXI,IH

SxclepHlteHTaJIL'HbIe I{ccneAoBar{r4r Ar4HaMuKH BKirloqeHur BbInprMr,r'rert

06rurae Bonpocbr rrpoeKTr4poBaHHfl xoAonofi qacrr,r

Cucrenra [oApecco puBaH:afl

fyceHavurrfr 4u.iarr4TeJrb

Xapaxrepr4crvrKa BHe[rHHX ycnoeufr ABr4>r<eHvrfl. TpaHcroprrrbrx Ma[rrlH

cn eul4 aJIbHo f o Ha3HaI] eHu fl

Pac.rer cpe4Heft cKopocru ABalKeF{Hr{ Ma[]HHbr

Bonpocsl tto ALrcqrlII!'IHHe <<MeroAn] pacqe'ra rpaHcrtoplHbrx Marur4H

cIIeul4aJibHofo Ha3Har{eHnr)

AgroN4arzqecKr4e r.r 6eccryneHqarbre [epeAar{n

Crpyxrypa aBToMaruqe c xofi rlrApo M e xaH r4qe c Kofi rp auc na vccnv
Teopnr fllApoMexaHr4r{ecKoft nepe4a.rn
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